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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a system and 
method for allowing a plurality of nodes in a 
multiprocessor system to share a set of input/output 
device. 

SOLUTION: The system/device is provided with a <^f?*£ 

cabinet input/output controller (CI/OC 216) which ^ H I 

controls communication between a multiprocessor ^ L 

system nodes and a common input/output device 212 so 
as to allow the individual nodes to exclusively access 
one or a plurality of its target device. The respective 
nodes communicate with the CI/OC 216 through a 
service processor and the CI/OC 216 connects the 
various input/output devices and the USB controller 208 
of the nodes with each other. 
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d-7(CI /OC 2 16) £<> / -K CD^'tl-f 
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t/-KOTSB3Vh p-720 8 SrttSgSBtf 5 D 
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ffliaftflte: BWE^tfa-*- i/*TJ*tiK 

flute^^vh a— 7 Wot, BtfiSv^T-A- y — k 

SijfSv-^ TJ* • y — K K «fc o Tmrl5MIi2^B^#f^i--5 

[ W#JS2 ] SWB^T-A- y-K^, WK^vu^n 
-feyl*-- ^^AirLTttf^rS. »*Bl K!5»0»' 

[ IS*3S3 ] fuie^^A. y-Ko^;h^ft^ HtrBB 

[ !9*g4 ] BffiEg^ 5 , USBttfiSKfiS , fflt*Sl 

[ »*ig5 ] HfJlE^^A^s, HtfK^^A- y— Kir 
mrSBJaiSKBi: ivcv ^6 Nf*c. ^2 >^ T A • 

y — K i ftufSJl^Bt OPflOggRSrKJt-j-S^-ry ^ 

• y-K KHgStetL*. ft* 3 !! KfE«^v^irA 0 

[ IS*JS9 ] ^tr^—i*- .^7^^, 

irfcl o<£h>*7-A- ^p-feyti:, tfrfEv^^A- :/ 
n -fey -tH- j: o Ttt**# $ fctoKgSBSS thZ> y 

h»I5«»w<SSI=i ye e a - y^r^cgi^ ixfc. 

«Wa*iiAttI>3=i a -=7 toft* '>*< t fc 

1 o^jasaaSlfii: Sr^*, iiulE*&Atti^='>h 

p -fey if - =j ^ • i/^v-J* 0 
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[ lt#Kl 0 ] mZ1RM=* Vt°a-^ • */X*rJ*i£* Stt 
9 KlSKOv^xA, 

[ SB*Il l ] BfJK#»Atti*3>'h a -9^, BWBtt 

[ fS^Sl 2 ] HfFl5iEffi3 vtV- 9 . ^^Ato^-tv 
^tLT)^ US B^^LTifJte^iiAtB^Vh o-^tc 
/a S«S*ix, «-jai22Ka*v US B/^5r^LTBtjf5^il, 

20 [ » *si 5 ] am 3 >-h n — 9 t . 

^ssttsso^y— KBff*r*SrW»L. Bff^y- 

K Ay3^mrf5^^^F^1t^^^^B#te: N ^co 
50 US B /N^Sr-g-tf, !**JSl 5 lCiB«fe^SgS^ ^n- 

[ ff^i 7 ] iifri&SjB&ttat* us Bastttffc*. n 
[ fs*jsi 8 ] «flBw^miaa«3Vh 

[0001] 

fi, E^tt^ K/c-^/^^n -fey f-- ^r^^o 

-fey -v-mvtny y *cBBi-5 D * h izMi^m^ 

Wot, ^U^d-feyt^- ^ytv- ^ : 

^r^oy — K P B TeAffl*aSBw#ii<^aSr*^"i-S 
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[ ^*C0K^] ^U^n-fey-th- nyt^-^- ^ 

^ ^ a * -fey -^Pai-e^f 5 «t 5 (c-rs 
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Ticry-tr -f<c^*>, y^ey fefc tfAfcti;*j3£ 

#5^, roy -ey 05#S**i-u ^nir^^-^ng 

^ ^-y • T^ir^( Ncn-l6iiform Merory Access : NU 

MA) ^T-i^Tii, &7u±<y-9-&, ^ixg&coy^ 70 

[ 0 0 0 3 ] J: *9 ftfitofeoT, m^r/l^f-yu±yi)- 
■ ( SMP) i/^r&iih ffi»*Ojfifir=i>tfz«.-^. v-* 

T^AO^ett^tL^, ^l/-r^f^- v^r^O-tix 2(9 

[ 0 0 0 4 ] ifi— co-^y^^uiry if - v^^jM*)T\ 

T\ y — K&t/^^v i/^^A 

rtcof&^y -K (D^itfftib iifl L T . (quorum) 
<OtB«*5J:^JE»^«IBESr3lfTL, tttb (heartbeat) 

[0005] ftSWtycte. -^/u^o-ts/ -y-, i/^^A 

■yltt*, 1^— oo^^u—r^ >y'- i^xASrSlfrLT 
V^OT% ^niry ^r«lT^y y— $:g#t-r . 
5lttt, Jfc<Rtt»£-C*>ofc Q 
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£th&(DT\ — *K — K ^ x>r-*:A"f\ ffi^L^rfigfflC 
fcK 5 -< y*^<Oifi«<DAfflA8«S:tB»W^lifc A/if 

r JtA <7yf*<t tUi V ^B<£>»ffi<D;>^5 Mm 

A<^«js<75Eij*fc#iy — k 5&s. ^lacoAM^^e 

[ 0 0 0 7] 

[ J: 5 i 1"S I1M] Wo lo<7)@W 
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* y — K ir *a^Attl^;Sgaoffl(75iiff Srffau , 
fli^oy — K o^ycf^^^o^ -y/y h ^a(- 
»M6h\ZT? ±* 5 J; 5. , t'^y h AtB 

^ ( ci /oo fcm-f^tvbo y — k 60 

■tix^rixtt, -y— ^ptyf^LtCl /oc 
iriiffLv CI /OCH **^**Attl*Sgfity — 
K C0US B (universal serial bus) 1:3 >h u —^7 ^^g^ 

^^Itg^-r6 7t^(C x USB -I SA/y 
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-try -y-- ^rA^StiO/ — k timm<Dx&timm$: 
( ci /oc) &m&i~Z> 0 #*Lv^l5JB^?IB■Ctt, -< 
h ^-^S^^oftil^^^^Ki-^Aa^^, 

[0012] rrtm ^Wi-*iiai sr#BSfs 
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^M^fAi o 0 ^d^^-— a — ^ 

fNT^-^V^ 7 ff> Lrtternat icana 1 Business Machines Corpo 
ratimtt^^A^^^Vt^-^Oi^--/^ ^t-tvU 

fc«\ ^at^fl 0 1 teitn 0 2 ^itt, ffj^to 
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ti^mmot -rz^t <dx$ % tk-k /tk-y >^ 

^y<^^l 1 6 &^<0jgi2R«ri^ I S A( Indu 
stry Standard Architecture) :/y y v*l 2 1 "C 
Affl^^l 1 2 KtSBSSiXfco PHB 1 2 2 (i N Am 
1 2 PCI h 1 2 4 *5j:tRJ 

S B ( Universal Serial Bus) ^y^n — J 12 6 tCt> 

[ o o 1 4 ] in iztjkz titLm^mmmmm^ 

h • ^?m®Mm* ^) ( CD-ROM) K7>f^ 

^tttDVD ( digital video disk) V 7 << 7\ 

K * K*5ctt/2j— x-f te£V<&m<D 

0fefcl*ei /OCT— *^^O0lJf2, fflf\<Dtz.lb 

. * <offiypfiS: Sclavs @ #j£>t tfmafcv \ 40 

[0015] m?H2 Sr#fl81-Si: , ^Sfit^^^ 

^57-K2 0 0 ^nt^5„ y— K2 0 0(C 
it, S MP ya ±y 0 2 t>T*KS1"5 ^^20 

5 0 SMP^ot7t2 0 2 ttu • Jfrxb ■ 

^y^( PHB) 2 0 6 1:^^ PHB2 0 6 
te. US B ( UriiversalSerial Bus) =J n — ^ 2 0 
8 *3«fc UP C I ^D5/F210 (dS)Bc* ix5 o P C I ^ 

n s/ h 2 i o Kte, r <Dmmmmxm^(Dy -Ki*ffl jo 
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AU3*3S«2 1 2 J&*gSK( *)ttt, 
7^V) $ix5 0 USB3yhn-72'08ll CI 
/OC2 1 6 0>»4LVV-K A^SiBc^fcO , CI / 
OC2 1 6 li, tr*- ^n-fe*y-^( SP) 2 14{: 
cto-C»JWStL4 0 CI /OC2 16(i x /-KAA2 
1 8 TftHO/ — K *CgaSte tft,b <D/ -K 

Affl*S«2 2 o £^fflr-#£J:5 «Ci"S 0 r. (OSHC 
tt. 1 oco^ij^/ — K Of¥»ctt^^$ ttTV^ 
y — K 2 0 0 fefc LW&coy — K CI /OC 2 1 6 <D 
m— <DJ — K A*CJ:oT, -tix-PttCI /OC2 1 6 

[0016] jzffl$r?jV3--?U'ty.V-* i/^^-Afi. 1® 
^CCO/J^U^i:cotS:©i: L TiSa«rtci"S numa 

TIfiS«^$ ^> ^-^>3 voy — K ffl 
Sg»^K>?x72 2 2 ^ftffiLt, Bfa^tSa^Bc 
*Wc«:»5 r. 4: 5 0 »* L v ^HJBBfflOC I '/O 

C216H y — KSrSiJftib. ^#5i^*-& 

Wk<D^i/\f=>.--$ - y — K^4tL5* s . 

^-T^^fctt^r^^ SP214^\ CI /O 

CtH^ESr^ai-Swi^ffSLv^ #y—Kfcfi, US 
B^yhP-72 0 8 7^£3x5 0 
[0017]:: T*BI3 *#BS-j-5 1 . ■ ff* L V^HJ£?g 
^tcJ:5CI /OC^iK7K2»lg|^^S*tTv^o :^H1 
T'fi. CI /OC3 0 0 fi, ^COi^— tf^- ^o-fey-th 

( sp) 302 {z&m& frfcvzmx~m^£ tix\,^ 0 m 

mWz/ — K A^J3 0 6 joJ: U?3 0 8 ^13^$ ftXis 
19, ^nb\cX^X, M2 \Z7jk& tifzh <Dt£¥<r>y — K 
^S*c36^hB(:*5o CI /OC3 0 0 fi, ^iiAtti^ 
^3 0 4 «^^f7 P o -fey 

y^rM't ^1 ocOCI /OC3 0 0 H OGQS P 3 
0 2 »t)5SfcO . y — b*(D-t-<X^K CI /OC3 0 0 
£7?T^tC^^n5*iiAffi^SS3 0 4 £r*ffliT£: 
iWJLV\ CI /OC3 0 0(O;-KA^'ftli 

[0018 l.:r."CEl4 Sr^fig-fSts ;-KA*40 
6 5rT^OAa^^g4 0 4 (^^5 /c^O-igc^^ 
>Ts/f4 08 S:$trt)(DtLt, CI /OC4 0 0 C0J: 
*9 f¥*ffl*l2!& s ** iX-C^5 0 SP40 2I1 ft*-Cl o 
^y — K Sr. #ScOAffi^i^fi4 0 4 Offi^^«30 #x 

»*Lu^jes»«-ett, i-^roSEfiiBsusBipw. 

T^fo5 C t &%L&£ C0T% KB**, * ^ ^ 

m<om^\^t mmxhZo SP40211 Tat^Ata* 
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mm 04^, &mte^y — k a^4 o 6 {cmm-t 
[ooi9] --xms zmm-t z>t , ^iiAtu^g^ 

iiAffl^^x^ftb T>'(c£ *?4ftffJ*WAttS*iS« 
rivF£tvC<^5 0 r <Z>Eref±. CI /OC5 00 ^\ ^ 
/50 2 (CgSKSfu '^5 0 2 f3\ #*LV^HJSgl|g 
VWJS Bs^X'fo&o ^5 0 2*1, CI /OCH 

©SSffiKtt, 3r — K 5 04 ^ ^5 0 6 Sr-g- /0 

^A^^-c^^^^fi s Aaw^ef-. missus 

B-I S 0 8 t ^t*#6o to 

-f&^t KJloT. I SA7D 7 t'. K7^7'5 10, 
v-y T/l- h 5 12, Xf'<7 WU- tf—h 5 1 

[0 0 2 0 ] http://www.usb. orgCA3^TflE( #H0>ttJ 

^Universal Serial Busttltr^i, VBUS s GND; 

v^nag^ffi-ett, o 2 te. SIR* ttyhas»c«^ 

£^<&~r<5 ( powered hub) XM . t<D 

t/G N D fcfcfcKftV \ r C0*lfi?Kffi-e*i. H2 
fc/ -K ©US B a y h o -7 2 0 8 C I /OC2 
1 6 —<7>, fcct t>TU5 n/c^COi^CO/Ny 5 0 2 — 

OfiBt^H, USB v^^vKDD + t>T> -frbta 

VBUS^tTCNDfif^Wo JO 
[ 0 0 2 1 ] C^T*|gI6 Sr#flS"t*5i: , *iiAtti*>'^ 

0) . fcfx- ^ui?^ iH^*£i£oT( ^ry? 
6 10), &ficM«5S:K#1-5 0 ftfwy — Ka^&flEAttl 

0) s SPH CI /OCSr«3tl #x.r. — K^s 

/ — K tt". AttttSBSrttfflL ( **ry 7 P 640 ) ,i 
. TUfcB#^, SPtdCI /OCf^^7W fi5 
£5 fcfg^U AtttfjiSftSrW KTC * 7^7*6 5 
o ) 0 y — k tt. ffl#w«if«:itttt-t'S ( ye e 
o) . 

[00 2 2 ] A&^^^W^Jcoy — K (CioTffiffl 

2 0 ). &a»«JE5Stt 
5(^77^6 70 ) o y — K ii«tftf^SrSBBL . 
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[ 0 0 2 3 ] »jE»^±tfffiM»lfi»*Ll^jafi?Kffi 

h Lfcttftfiftfefc^^K. CI /OC7'o^ 
^^^^^Kilt6:^m, #y- 
K # 1 ococ I /O C «cgas$ *u CI /OC ^a©^ 

[ 0024 ] tt^Lt, *^©«/5gtc:KLTJ^T 
[ 0 0 2 5 ] ( 1 ) Zti*:tl&'Ptj:< fc fc 1 o<7»;*^ 

a 0 

( 3) mfci/xTJ*- y— K^tt^^, ifjfBMlia^ 
fi**ffl-T5. ±15 ( 1) \zmm<Oi/*"rJ± 0 
( 4 ) ffinagSR*?, Uoiversal Serial Busttil(vlt^9 . 
±IS( 1 ) t-ffif^^^A 0 

( 5) mj|5i/^7^A^ N mlie^^A- y— KirmjfeP' 
5Z2^Bi: asggffi* ixT^a 0#tc N S2^rA- y — K 

-fZ>£? \^t> tVb , ±!E( 1 ) idfEScCO^^ 

( 6) Nute^e^vh a— 7*5, «co^>-t o ^-^- 
t^-^. ^^AopaT^fflstLS, ±m( 1) 

( 7) SufB^^t: 0 ^— ^ • y^7A?5\ 7^^!?^ 
• i/XTJ*X'i>Z>. ±IS( 1 ) iCfBf^v-^^A. 

( 8) ««©jai22SSfi3&s»«c$ixa mtzmmmw: 

<D~fs<xt>K mrtsm^^^^^tcmjls^^A- y - 

( 9) ^fAii, '>/j;<tfci 

oco^t^a- yu-ty^-t, mjfS^^-A. T'o-fey 
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&-tz> . m%t<omE^ i/\?=u—#* -y^^r^t , mmm 
^stifc x />#< tt> i mmmmfik&'S^ nuts* 

(10) mffEfiiBa^fa— ^ ■ ^ri^^\ *t#wu 
^n-fey*- ^x^rtT-E^tlS, ±15 ( 9) Id 

(id mns^aAaj^^vh n— ^a*. nwafiawfi 
ftt^j;? KStt£ax5, ±te( 9) (diett^^T 1 

(12) wmmE^>^^— 9 • ^^^^tt^tv 

£5. USBSr^LTSiTiS^Am^Vh P-7(^gI 
a— 7(tS6^ix5. ±IS( 9) (ClEfg#»;* 

(13) 9 • ^^(^ft^ftt 
^\ ±IE( 9) {£|E*!t£>v' 

(14) m^mmmmtmmztizm^ mmm> 
mmmwL<D-t-<TtiK mmmmm^mm^ tvb mem 

miRM^^t'^—f • ^^Afcift^tb^, ±IB 
( 9 ) tC|S«cC0v-^^A o 

(15) iim^^S n—^i: N *^tLJ&5fllHg»{ciBufS 30 

KA^Bai53S«^O0f#tt^^ibns«Flc, -tco 
[ H3 ] 
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(16) m^tt&Rfcfl^ tbfc^US B 
'V/Sr-gtr, ±I5( 1 5) KlEftOilBa^h n»7 0 

(17) Mri^ssssHiu^ usBsaseT?*,*, ±ta( i 

( 1 8 ) * e> tc, ««WtcflWSii«=i dggfft 

stt^i s Ammmmzst?. ±ts( 1 5 > kk*w>$s 

[ HH^IKWjrBtW] 

[ IU1 ] *«^»4LVN||JS»ffi^J:-5^/u^oir 

[ 122 ] **W60»*LV^jffi^ffi*cSeoTCI /OC 

(-t£M£ tuts MP y -K Sr*i-|glT*S)5 0 

[ 123] *«WO»4H/^HjSfiJgJ»{cj;5CI /OCO 

[ 04 ] *3891<z>#* L 1/ ^JKgfflHc: J: -SCI /OCfc 

[ Hi5 ] **^»*Lv^3eSfi^«8^J:S, CI /OC 

[ me ] ^^co^Li/^JS^ffi^j:^, itiiAdj^ 

[ W^oRWl 

200 y — k 
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2 0 8 US B ( Universal Serial Bus) >b n —7 

210 PCI 
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